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1. Introduction 
As indicated in TR38.913, the KPI on mobility is quite challenging [1], e.g. 0 ms interruption time. 
At RAN2#97 meeting in Athens, it was agreed to continue the discussion related to autonomous or conditional handover to the work item phase, [16]. 
In this paper we suggest to discuss triggering of Early Handover Intra-NR Inter-Cell Handover under network control.
2. Discussion
Based on previous discussions and agreements, the basic principles for Network based NR Handover should reuse the same principles as for LTE. Though some concern has been view related to e.g. handover robustness. [[7]] 

In NR the discussions has started to also improve the Handover procedure. A number of different options are suggested, some already proposed for LTE, such as “Make before break and RACH less Handover [Rel-14 Mobility Enhancements]. 
Other suggestions for NR are e.g. related to using Early HO command, that zero interruption time [4] is needed, and the usage of uplink measurements for mobility [5].

In LTE, a UE in RRC CONNECTED state is generally configured with event based report triggering criteria. Measurements are configured to be done primarily based on Cell-specific Reference Signal (CRSs), transmitted all over the carrier frequency and in all subframes. Based on PCIs, the UE is able to derive the CRS of serving and neighbour cells. There is a one-to-one mapping between the PCI and CRSs. Once a triggering criterion has been met, the UE sends a measurement report to the Source eNB via RRC, see figure 1.

Due to measurement errors in bad radio conditions and due to the necessary filtering, the actual difference in signal strength may actual be worse than anticipated by the configured event threshold. A consequence of this is that many measurement reports are not fully accurate, and a subsequent handover decision, particularly if made by the UE alone, might not trigger the UE to handover to the most suitable cell.
Another aspect, perhaps more crucial that affects the handover robustness, is for the network to have enough preparation time to be able to perform a handover. E.g. in case the UE is moving at some speed, and/or the cell size is rather small, the need for a cell change may come rather quickly. 
2.1. NW controlled Early Handover
Based on above, in some cases the use of Early Handover preparation seems a good way to enhance the handover robustness, and to improve and shorten the Handover execution time by performing much of the preparation earlier. However allowing the UE to make a final decision about when to perform the handover may be inefficient in terms of NW resource management and overall robustness.
In the current procedure the eNB makes the handover decision based on downlink measurements from the UE. One way to improve the handover decision could be to configure the UE to The trigger for the Source gNB would be the measurement report from the UE, based on downlink measurements which may be triggered by event A2 (serving becomes worse than a threshold), or A3 (neighbour cell becomes better than serving cell). Depending on network cell planning and configuration of measurements events, event A3 could be triggered earlier, and hence give more time for the handover preparation of target cells as well as provide time to be able to exchange the measurement report and handover command while the coverage in the source cell is still reasonable good.
In order to maintain NW control of the handover trigger point, while allowing earlier handover preparation, the UE should be able to trigger several measurement reports or indications related to different event criteria.

In a robust network, the UE should always use the very best cell, even if the serving cell is good enough, (including some offset). As soon as the UE finds a neighbour cell that is offset better than the serving cell, an initial measurement event e.g. A3 is triggered for the network to start preparing for a potential handover. The first offset would allow the initial measurement report and handover preparation to occur in advance of the need to perform the actual handover. Rather than the UE autonomously “reselecting” to the target cell, a second offset for the same event could be the trigger point of for the (short) report then NW can trigger the actual handover with a (short) handover activation command, Figure 2
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Figure 2, Early handover with dual triggers
Proposal: Discuss the usage of dual measurement events to first initiate handover preparation and subsequently activate the handover. 

3. Conclusion
Proposal: Discuss the usage of dual measurement events to first initiate handover preparation and subsequently activate the handover. 
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